Acetaminophen-induced oxidation of protein thiols. Contribution of impaired thiol-metabolizing enzymes and the breakdown of adenine nucleotides.
The administration of a hepatotoxic dose of acetaminophen (250 mg/kg) to mice induced the loss of protein thiols in mouse liver. Our data suggest that a significant portion of this loss was due to protein thiol oxidation. The administration of the nonhepatotoxic regioisomer, 3'-hydroxyacetanilide (600 mg/kg) did not produce a similar decrease in liver protein thiols despite producing similar levels of covalent binding. Mice treated with acetaminophen exhibited decreased glutathione peroxidase activity, decreased thioltransferase activity, and decreased adenine nucleotide concentrations in the liver. The increase in urinary allantoin after the administration of acetaminophen suggests that the decrease in adenine nucleotides was due to their degradation in the liver. Acetaminophen also promoted the conversion of the enzyme xanthine dehydrogenase to the oxidase form, and pretreatment of mice with allopurinol, an inhibitor of xanthine oxidase, significantly decreased acetaminophen-mediated hepatotoxicity. The conversion of xanthine dehydrogenase to the oxidase form may lead to a transient increase in the production of activated oxygen species. The increase in activated oxygen species coupled with decreases in glutathione peroxidase and thioltransferase activity may be responsible in part for the increased levels of oxidized protein thiols observed following acetaminophen administration.